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1 

[ n#m 1 1 y * o a^abol ^mte&mjuz¥& 

[ 18*31 3 ] ^KO^e^S^ 0 . 1 - 5 0 u m 
?m 1 X« 2 tetfitt© y * ^ AZl^CWifefliftffitWo 10 

»«m£ic J: 0 JBfiRS tir t MISSUS 1 7bM40<5J*uD> 
0. 6 8 0-0. 7 2 0nmr*5itScSl 71M5 0Df5J 

[»«3B7] m^mi^amov^o^^xmrnmn 20 

WHt *»©fi«tc flic * tftici ^r^© <tr * y * 
[ »3jas 8 ] ti^Ji 2 tamo y ^ a - ^mrtefflfi 

[ fii*Ji 9 ] imm 8 icnm<D y * a - xmmojt 

«*ftr*^t, StW 1 5 0 0mAh/g«Tr* 

[««3B 1 0 ] mms tcistso y ^«5Ar*i»fi!) 
3E*^rffir*^r, *»3E«*ft#3 o-ioomv 30 
mmM- #«y^^A) t*4ci*i$ii«^ 
^A-^m*o^m*Sc 

[000 1 ] 

fifesmstttsk c<Dfiffi«*4*fflc>/cy^«j;A-^« 

[0 0 0 2 ] 

[ft*<D&ftj] «^«a©/j^a««{bcc»i^ vtboA 40 

HfEShr^s. y^^A^«c^-^*ft«. m&m 
to. SiWibt^y^^A^c^nri^ 0 

^«y^^A-;x«ftw, aiS5te«tttc^o, -y-f^ii/ 



1#W2 0 0 0-2 1 5 88 7 
2 

mzm&mmzm^tc a r.ixm&. w% y * * 

[0 0 0 3 ] coy ^*i7A-Y^>zi^mvte^^«^cD 
y ^*A— &«?feccot,vc, <£9-ff <DiB£?g<t£0£ 

U. «2r«L i C o COISftSlJ:?) t>**fti* 
SS£WT£L i N i O z ^L i Mn,0 4 *ffiC^Ci 

[0004] —^nffituicwisx^ msommmm 

§13 7 2mAh/g&Ctb^T£JSy ^ACD&S&SfcS 
gl«4 0 0 OmAh/g iiS^C^C^l^r, * 

[0 0 0 5 ] nmntc^xbmxcDmi&tezti, £ 

tc. y^«?AH»z:^*?t6Cc*5^SHft«j|?»<D5Sca 
#y v-y ^^A-^««fecc*jwsjpy v-wB« 

[0006] 'j^^Ar^toiScrair, a. 

M. Wi lso nf,0SS«^o BP 5, J . A p p 
1 . Phys. 77(6). 15 March 199 
5 , The Electrochemical 

Society Proceedings Volum 

e 94-28 6c». mm^ts\t^m<omm.tmM 

l^cfiffi^S 0 OmAh/gSS08clglMm 

6 , c (Da^f t^trtm wxsi waatr^isw- ^> c ± 

[0 00 7] flir^cD J: ^ cc % y ^ ^ a - ^m?ik©P5Stc 
^enn^. y^^A$s^, y^^Ais^ 

'Jf-)Ab77X^ y^ATJU^^A^ 
y^^ABt*^. Uf-JASJR^ y^^AT 
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tm sn/cu ^ ? a i ©msut^ifisiSft «t ^-r 

tc£:£©#Hb# ifiw €> n-T , S?te©^^tttc -9- j t> >\> 

[0008] -ect**:^#6{*, «n/c 'j ?^&-,x 10 
®fe£sipi-f -sfcaDtc. ±ia©ig^gi£J«&u;fc y 

-r. u 9- *> ^&*%mm 1 1 si*&<D*:*:<!)ma& 

[0 0 0 9] 

155 <' C i ifiV* i> C t ?r^m L tc. 
[0010] Etc. <) *?) A£&<&JfcfiW S&KXtt* 

[oon]jp%. y A^£*j&jW*£&x»¥ 
iKio; tt?4ft t Ra» i <D-mm-MzmtfLbtcm£ 30 

*»U ££JI©»<,>ffiK#fc«fcoTy^A££©J&li!t 
±f S C t ifi-C » -5 £ CO *QH.£f# fc. 

[o 0 1 2] ixcc, si&sta^io-ctj. y*^A^ 

$*RW&R«**W*L.<. COf-CtWKSeRjWff* 40 

[0013] tretttfl^tfNK-r 

/c. 

[0014] IK, «±©«fc 5 CC 0T»fc1f 
ffco^tBFKSilfatoSS, ££14#il5<. iSSS: so 
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©. ^©Pm^^-CfSiST^i^C. SE3fc{C&<,>« 

[ooi5]*Lt, *»woft«t*t+. acf-yc«» 

[0016] fcfc. y f5A-^?feO r^@W^j i 

£'©:ftfiitm«fl-tc . *c- x h ^*s«^© 
B»m*>*-&. fcra, ^ssHjuBstcteo-cy^-f a- 

[ooi73 *bwcc*jc»-c«. ±ia©^wia*)B^ 
U ii&#»{bbT®&3ft£C££i:;5<-£^c. ttS 
SS#i« < , s^ffiRcf -y- 4 f ;H*14K:«*ifc y V a 

y ? -i> A-^:Srfe. avisi ~;fc*7te©3fc«£ffi£fli 

[0018] 

K*»W tt. C 1) y ? £ A nJtt&&R 

x«*^js©ta^«<k. B3isia^«©a®«:»a-rsK 
mm t frtt> * 6 c t z> y ^ a - ^rtw* 

«W*4. C 2 D Il3Rt4^4. ffifiS*^^©^ 

A-ac«ft«ft«5m c 3 ) ft+ViWim+mw 

0. 1~5 0 um-CS>K>. &mtWDl\MWWfi5va' 

ntfcfl«ii«m, C4) mffiw*44J©^s^5~ 

5 0 w t [1)MC3) ©{pJtt#>(Cfe*£© y 

^•t/A-^miteffl^SW^, C 5 ] tt^f-SoaiB* 
wat-r •s^mn w b^aHKBfflittK: «fc d jkas s tiro » 4 
[i] M(4] ©Hn*Hciets©y ^-ja^ww 

SSC D( „„*0. 6 80-0. 720nmT*6 

c n 7iM C5 d ©f6in*Hciaig© y ^^A-^flKfeffl 

C 7 ) C U tciBtS© y ^ ■> A-^«?fefflfi«8«« 
inmofimicm^xtezc t &m.± -rsy^^ a- 
ftwc , C 8 ) c 2 ] scieis© y ^ ^ An 

i-rsy^A-^fcrfefcasB-rsfco-cibo. mjc. 
c 9 J c 8 ) (ctet?© y 9 1 0 &-wmm 

03ti^St*ot, ?cmSASl 5 0 0mAh/gWT 

mmc, cio) (8 d (ciee© y ? -5 

©?Em^^r* o X , ®»5t**ffi3W 3 0 ~ 1 0 0 m v 
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[0019] feTF. *»?BOrt«t»«IKttWS-*. 
[0020] 

to. /M L>g*?S U < . ^fi^ST 5 0m mWTt* 

mmv* £ < a o tear a etfRs*Jt9*rr sctKUcs 

<<h&0. Um«±T*5Ci*s»Sll». 10 
[0 0 2 1 ] BittSUtf-tt. 'J7-9A6&«J8ttr« 

^nx«^)i©**^Maja*ciA5-ct5o &te. 

<=> WSRtto«l4r * ■£ c <t * L- 1, >. Hoc. 

±-c*s c u < . jwttfjtct*. 750 x;«±. 
•c. 'j 3^A^£jgis&T attest i/tra. 20 

[0 0 2 2] #IHBK:fflt,>6*lSJ12l«*£iiS?, IBIA 
**Wfofct>. *isg©i&S«>9 8w tKg&Qtt 

#SE-r-SIlft«, ^3R©3ES&^*fi«J<tLr#fiE-rSK 

0. w%#£i^©^ny>&©:F*«wra£4*« 

[0023] ±iB©tt^©aa 30 

[0024] 8qFtt*R*T*Bir5Sjii ur«. tt 

[0025] ctie>«*©fflK*ffi<o-^rS4or. tft 

win. 3^-ti«ifo^«tsaifc^, mm* 
Tmitamo. m«c9oo~i 2oo*c-c^<b-r4^js 

U M«:9 0 0-1 2 0 O'Cr^ftf £;£fiSc#*S. M 
[0 02 6] C^OSiW. Z-AsXltVvrZm 

^©^^beef* -5 *sj©»5R=fe«isijr s^i^m** w 

[0 02 7] tS^Si^rttH-ra^tetcto^'ttt. 
fft^ao^fef t«C<* 5 <*S©lg§g£}qJi&llT »fHBR* 50 



£&©8Mb#jitT UT«?tfe©^-f as 

[0028]*ct, t£t^«r^r»ar-S^)*cc:te 
t>-Ctt. fi«W*4*©iaR««. 5-5 Ow t%iTS 

[ 0 0 2 9 ] fi«5M4*©KJR««*5 0 w t 

^©Jii&amsfi* 5 o a^idims 
satctb^rjSAHc/jNSc^cticjeHLr. cotSM 

[0030] tt^f«4K*r36^«:tfta[r*fc» 
[0031] sawn. * ->»wx«f ^^fc»a 

*2 0wt%t*5. 

[0032] jbiB©. «a<mt. *-)i>xi*e? ?-*m 

•TS(g©iR*l>*?«9)€.^biR^*s^3l>Ci. Sfc. 

[0033] <fc^»*aaffitcj:4»aHrSK48 

^*fflc^c«31^S©Ji-^itb^-c, •€-©^.Sfi:»ffi«& 
[0 034] tSa^— C£>S#>5*Ptt. ftS«*4©tb 

3 tbaffiawSm'/gWTiTSCidJftfS 
[ o o 3 5 3 <t^«l»«iffiffi{cj:Stsa^(cte 

[0036] sfc. c mvmmwmtt. <t s^as 



[003 7] «±©J: 9tc. {tmif«S&tcJ:*tt!E 

^KaHiWWsn. «ts©twk. K«*i»±-r*ct3W 
{bfcwsij-rst £*s-c*s. 

[0 0 3 8 ] tit. ift— tt«3R»«»tt^-«<C«WH4* 

£&<Dmiti>mmir s c t s. 

[0 03 9] Etc* fc. C©ai^1±ft#{CJ; 9%ft«ji 

[0 04 0] u*>fcti±©w«{cJinA. c©{fr?P&»ia 
#£&©-ck*£„ 

[0 04 1 ] *»w©-**s««i L-r . it^ 

[0042] itzmmtemw&ai oo-i2ooti 
t^ciwiu. mK.vmttm.mt8 5 o-i io 
o'c-e&z>. it^mmmmumn o o-c*«r$>£ 

£ . fb^S»l$©&#Ji^3&©tf < SBH 

<Dit^mmmmmm^£mctj:^. etc. ttmiMHaa 
[0043] fb^.#*aa©fis*siaf< 

JKHIfiKtf 1 2 0 0-C5r®i-5£. W«&8l#*©£U£^ 

'3^L/5ilS«ltt«:fiS;s*5iSis?)6ns«fc i 5(c^s©-c. « 
[0044] {t^*&iic9i£XW£ itfflv^nsw 

^£L-C«, HUx>, *?-U 

■fyttis^. ■?xs—)i. r-hno-tf 
>. i7 0Jl/-o-te*>. -<>7 r >. ^dx fc*y 
T>h^-fc>. 7it>FU>. ^L<teCtt6©ig^ 

zmm, i'u^-v-htt. r>h7-fe>?4. y-7-y#8s 

£— -MS. x#:>, ^'o-'O. 
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U>«OttJR{b«!*ffil>4 £{fc¥Ji*«I»flt% 7 
0 0-80 0'CtcTtf SCi^tS. 
[0 045] ftfii*fif4«ffi©^©*SStt{CBaL-C«. 

a> L/ h . jg ai&ws < tt *) ass ti^iiffl©^s 

<h^S©-CW$ L< 

[ 0 0 4 6 ] 86 -a T. »e*t*4*ffi©^«©^att«ts 

10 fSHtCocnt, 0. 68 — 0. 7 2nm-C*5Ci 

[0047] ft^*^-ctt^-«*ffi%tta-r4i»#. 

8*©»»tt*±K©* : fJ@KC.,.. 1> 0. 6 8-0. 
7 2 nm©«SHF«9©^3£aCoc...> 0. 6 9-0. 7 
lnmlcgi(i:t5Ci*i-C*S. C©<fc5fc. {b^M 

©iSStt©Pti53!»5S*T?f^{C-C^Sfc©-C«>«P. C© 

20 [0 048] *^©©e*t*4*fflt»-5 >; 9^A-:xm 
*©*§£. ira-^ft-c^ 

«*?t5 C £tt-C#ttt». *tS«E*rSSS3&i£ttmi&^ 
ft**m<0*fr £15]-© 1 - 5 m V <*{j$@ : &JS U * 
•5 A) £-TS£. C*1CCJ;D 'J*-? 

[0 049] <£ ->T, *^©ftSt**4*ffi^S y^-J 

©*a£u, tsaun^»tiR©msB#*fti^©£ 

[0 05 0] — «£ Lt. ft«tt*4©l4^-«oy 9-9 A 

0"C*)S„ BP^. 5 0 OmAh/g-C Li,. i( Si^ 
7 50mAh/gtLi,.„S 100 
OmAh/g-C Li,.,S 1 5 00mAh 

40 /gt? Lii.,S 2200mAh/g-C 
L i,.,S \ £;&ifi£M-?Z>. 

[005 1 ] W±©J: ^iC, ^a*5^-< %^(CS£o 

-c. ff^s y ? o A&m-in&o y A^wfi*5^ 

Oi?). fit. L i 4 ., S i £.V-&&it*mzb2>£^; 

W-SGCtJ. 3tmS«l 5 0 0mAh/gJitTitM* 
A^ifeO, «fc0*f*L.<«. 1 0 0 OmAh/gJilTi-T 

[0 05 2] 5c^S*U 5 0 0mAh/gfe(T©t§^ 

so «. ^©^{b©ffl*iiR«y f -y--r fii^&ft*«+»«:»ww3 
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ft-S. m*.lt. 5t^S7 5 OmAh/gftTF-Cttl 0 0 

[0 0 5 3 ] xfm<o-mmmm*mm 

[ 0 0 5 4 ] -flUfc L- r . ftffitm©tfr?-&© U 9- V A 

S^3t^SBE«, 3 0 - 1 0 0 m V («tRM : #d 
•j?^A) *i*f*L< . I(C}fSl<B5 0~8 0mV 10 

[0 0 5 5 3 MftAWKEft* 3 0 m V (ttJHS : &JS 'J 
* ff A ) *»-CM3tftSBK#ai < % 0 illSf SftttlfeWR 
< aSOTJfSKftli. */c. «lte2c^E*s 1 0 0 
mV (*fj&ffi: £H'J^A) 4 jHAS 

[0 0 5 6 3 * Lt^S^ma. 5ESSft3t«<i:5£ 

E#3 0~1 0 OmV : ftM'./?9A) KjgO 

/cm. c©mfi?re}# or. ssi* 500-1000 
m a h / g 4 s * -cmms^m-r z> c t -c * 5 . 

[0 0 5 7 3 C©«fc5tt*ttTra«*tT9C£KJ: 

[0 0 5 8 3 *©*§*. ') *0 Aim-S&OMitiiWffl 

[ 0 0 5 9 3 *b-cm&zmm&&3 0~ l OOmV 
(MM® 9 A) &]ftt>C&*&?feW*C!>ft« 

[00603 ##&s© ij ^ *t> An^*fife«. ±ie©ft© 
tm. afewc. ne©*tf*. mctm. 

c©ft*tt»K^-f>y-tiSJW*lnitr+»KiBll[ 40 

[ 0 0 6 1 3 '<-f >y-{C«^©t*f4. 

l^h^Jl^ax^u^l^ffl^eftSa*. 
*t?*>jJ*U t-'J7 ; >7;U*7-/' K (WTPVDFiK 
-f) ^if|/>yafl/>yi>!|<';7- (HTEPD 
MiBSt) ^^jK+^y ^;Hs;H3->< (felTCMC 

[0 0 6 2 3 iE«*m««FtC|RS3*iftl»36i. L i C o 
O,. LiNiO,, LiMn, 0,3?©'; =^A#Wg? 50 
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4tl3J3WS? ja-C*S. t&3Stt©iE«*M4H:>< >#-© 

[ 0 0 6 3 3 Sfc. fe^-U-*-{COl>-Cfc#{C|E5£« 

[0 0 6 4 3 *«?B«:fflt»6tlS«»«©#*««i L 

*©8»>WIH»6*l4. x?-u>*/-tf*-r 
(tiTECiBg-f ) . V* ^;U*r-#*- F (fcTFDM 
CiBS^") , y3MUx^;U*7-*J<*- F (WTMECi 
B§-T) . 7*Ot'U>*— jK— ^— h- (J^TPCiBS 
■T) , i>x?- U F. 7-fe F x F U Jl>, 

>, 2-^f^7-h7tFD77>, 1. 3 -i>**"J 
5>. 4-^^JU-l. 3-yttV7>, 1. 2-y 
,y|-+->x£>. l. 2 -i?x h*->x£>, t>x5=-;l/ 
x— f-jl/, x;u*7>. ^^;ux;p*'7>, xhn^£ 
>. N, N -y>^;U*JbATJUr t F . i^f-JUX 

[0 0 6 5 3 SIBIOf«ll£ ttf (,>6n& U f A 
JfiKltt. LiCIO,, LiAsF.. LiPF,, Li 
BF„ LiB (C 6 H S ) 4 , LiCl, LiBr. CH 

iSo.Li. cf 3 so 3 l i^*5*f3. cne>©M# 

[006 63 *fc'J^^AH»^XS?lfe. JJOJV-'J^ 

•^Azi^stifeccfci^-rfc. £*n©iE@. ^yv-ms? 
t (c «t 0 < , iS^aco ^ A^XSW 

[ 0 0 6 7 3 *W«»E«0««Jttlit*«TO*S'C«I 

[00683 w-im+SR&iii&fm ■■ mmum 
mm u —y-jm&ftmmsm s a l d- i o o 
o^ffli^-ca'jsufc. 

[0 0 6 9 3 it«ffi« : H2|s^^(tt)»i iiPffS^e 
«P#X»#ttitJaiB E L S O R P 2 8 *J§l>iKtt3£ 
fig-C©M^eR#a^ e> B E TffitC «t 0 3fc«>fc„ 

[O0703 XRD (X-ray diffract! 

on): m^nm&nm xmm^mm.R intm 
o o &m^xmm*ftitc. 

[00713 mmizmm ■. gmmftmrnm tmm 

»#TKSTG-5 0*ffll>. B»*Sg«»+t:9 0 O'C 

i-czmL-cmmzmmz-e. m.w&.'pm.frhmu%.m 
[00723 tTF. mmmtcjz'mftmzmtcmimK. 

[00733 
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8 u m<Dta%Mmm &m i mmmm^zn 
mma>&*& iitffli^. c (ommttt 5 0 0 g 4 
f^s«i ooomi ©xfvuxggtdtAi/. attfo 

&#*e>, ^Lfc. rtffl* 9 5 0 X3tC» 

[007 4] 6 0, 1 20, 1 8 0, 24 0, 300^* 

16 1 
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*IB©{b*35MI*ffl*1f-9fca. Sfl*trfiBR«MfFr» 

[0075] c<DA«tm<DftKtMn. 
itmmm. RvxRozmfeLtc. c cms*** ices* 
r. 

[007 6] 

[an 





1 


2 


3 


4 


5 




60 


120 


180 


240 


300 


ttSA** <wtss> 


12 


22 


27 


38 


48 


YJ&HHE (Km) 


14.3 


15.4 


16.2 


18.2 


24.5 


Jt3<®« (tf/g) 


0.5 


0.5 


0.7 


0.8 


0.8 




0. 700 


0. 700 


0.705 


0. 706 


0.700 


Co(ooi) (nm) 














CSi. 


CSi, 


CSi, 


CSi, 


CSi, 




SiO, 


SIO2 


SLOs 


S10, 


SiOs 



*fc, h 1 tcivmrnuamii 1 2 oft<D&m>xR d 

[0 0 7 7 ]il (Dtt*U2B*rfl (20) «f*ttSatt-C 
[0 07 8] C€*Stm©y*»5A-f*>Z3:ttllffl 

[0 0 8 0] omMSRcc^-o^-ior 

PVDF lM»**JSOfcN tfn M F>*» 

>UXfi (2. 5 cm 2 ) tcMU, lton/c 
m 1 rJjDEJ&M U 16 0 *Cr 2 ^HXSKtt 0 , 



30 



[0 0 8 1 ] •«c«^y*9A*ffli»fc. 

[0 08 2] «jB»«K:«x^ U h 

[0 0 8 3] WSJtlCttL i PF.tffl^, «S« 1 . 
Omol/li b/c 

[0 0 8 4] *ft:-fe^U-jr-{Ctt^?LW;^Dfcru 

«cmB#<Dm8£S5S«: 1 OOmA/g, 0. 4mA/ 
c m 1 il/c 0 

[0 0 8 5 ] Jtffitmi Ur<Dtt«ff«B**«2 CC^ 
To 
[0 0 8 6] 
«2] 



(8) 1#BB 2 0 0 0 - 2 1 5 8 8 7 

13 14 

«2 



















No 


1 


2 


3 


4 


5 


1 




60 


120 


180 


240 


300 


— 




ttttft (mAh/g) 


956 


956 


956 


957 


957 


956 


y jv 




70 


70 


70 


70 


70 


70 


ft 


(mAh/g) 


766 


785 


798 


838 


815 


675 


1 




80.1 


82.1 


83.5 


87.6 


85.2 


70.6 


*M 


(mAh/g) 












957 


>7)V 


(mV) 












42 


ft 


Atfcfi (mAh/g) 












552 


5 


J»* (%) 












57.7 




sea (mAh/g) 


957 


956 


956 


956 


956 


957 




(mV) 


68 


69 


69 


69 


70 


-1.2 


ft 


ifcSS (mAh/g) 


950 


953 


953 


954 


953 


426 


10 


84* (X) 


99.3 


99.7 


99.7 


99.8 


99.7 


44.5 




(mAh/g) 


956 


957 


956 


956 


956 






(mV) 


66 


67 


67 


68 


69 




ft 


ft** (mAh/g) 


949 


946 


952 


954 


953 




100 


JE!l* <X> 


99.3 


98.9 


99.6 


99.8 


99.7 





ffffl&JScmS (^ffcfCi&S&SStS) £ 9 5 6 m A h 

[ o o 8 7 ] a) c©^awtK»»i. *ft«tm*iE* 
[0088] it^mmmmsm i 2 0 »©k*4«:oi,» 

[0 089] WNUfflfltt (^£{bKK*5:i,fctM» 
[0 090] 0 ©ttflltfttttStt. 0 <D& 

[0 0 9 1 ] C*iKJ:0. 
iit«l/r. 7 0-1 OOmV (MRM: 
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